The construction of the hydropower plant Freudenau was accompanied by the introduction of new structures and habitats. This study processes and evaluates the ecological fish data for the periods 1999/2000 and 2003/ 2004. The area was subdivided into five sections and 19 habitats (stream kilometer 1914.50 to 1994.60). Bi-and multivariate analyses were inducted with SPSS © (SPSS 2007). The CPUE values show that most fish remain in the Transition Zone and in the Head of Reservoir. The cluster analyses of the individual habitats show that these can be characterized primarily by abiotic factors. There was a strong statistical relationship between the individual habitats and the
In potamal rivers, hydropower plants represent special ecological problems. The low descent requires large-dimensioned impoundments. Monotonous habitats arise both in the retention areas and tailwaters. Hinterland detachment and groundwater isolation impair the riparian forest. Key features include the reduction of dynamic processes, such as one-sided directional developments, which are expressed as degradation and obsolescence of the vegetation. The river bed erosion related to bed load retention represents another problem (JUNGWIRTH et al. 2003) .
Originally, the Danube in the Vienna area was a braided river system with numerous mainstreams and tributaries. The regulation in the 19 th century, however, created a single river mainstream. The typical fish fauna is therefore confined to the main arm of the river. The regulation increased flow velocity and river bed erosion, leading to a dominance of rheophilic fish species (WAIDBACHER et al. 1996) .
During the construction of the hydropower plant Freudenau, structures and habitats were created and a bypass channel was built according to the requirements of the European Water Framework Directive. This was preceded by research by the Institute of Hydrobiology and Aquatic Water Management, University for Natural Resources and Applied Life Sciences, into the ecological preservation in the area of hydropower plant Freudenau (WAIDBACHER et al. 1996) .
Both benthic long-term relationships and the fish biocenosis were studied. The study focused on the fish ecological conditions. Due to their various ecological requirements, fish species are excellent indicators for hydromorphological changes; this is decisive in assessing the freshwater ecology and especially the ecological functionality. Accordingly, fish are crucial indicators for continuum conditions and for habitat structures (SCHMUTZ et al. 2000) .
The ecological functionality is the ability to maintain the ecological integrity between waters and the occurrence of organisms in the surrounding area, according to the natural characteristics of the respective water body type (ADMICKA et al. 1992) .
This study evaluates the fish ecological functionality of anthropogenic shore structures related to the temporal gradient at the hydropower plant Freudenau.
MATERIAL AND METHODS
The hydropower plant Freudenau, built between 1992 and 1998, was the first large, modern power plant ever built in a major city. For a detailed investigation, the study area (stream kilometer 1914.50 to 1994.60) was divided into five sections (GINZLER 2002) . Each section contains various habitat structures located on the left river side. The five river sections are: Tailwater (strkm. 1914 .50 to 1921 .05), Impoundment (strkm. 1921 .05 to 1928 .00), Transition Zone (strkm. 1928 .00 to 1935.00), Head of Reservoir (strkm. 1935 .00 to 1945 .50) and Free Flowing Stretches (strkm. 1945 .50) ( Fig. 1) .
During the construction of the power plant, nine artificial habitats (A-I) were installed on the left river bank to simulate tributaries and bays. Habitat A (strkm. 1921.90 to strkm. 1922.40), B (strkm. 1923.90 to strkm. 1924.50), C (strkm. 1926.20 to strkm. 1926.70) and D (strkm. 1927.35 to strkm. 1927.50 ) are situated in the Impoundment. The Transition Zone encompasses habitats E (strkm. 1928.80 to strkm. 1928.90), F (strkm. 1929.90 to strkm. 1930.10) and G (strkm. 1930.90 to strkm. 1931.10) . The Head of Reservoir is characterized by the habitat H (strkm. 1932.20 to strkm. 1932.50) and I (strkm. 1934.80 to strkm. 1935.50 ). E-fishing creates an electric, externally applied DC field in the water to which fish react. Individuals in the electric field lines actively swim to the anode and are narcotized (electrotype narcosis). The efficiency and domain of this method depend on the conductivity of the water. E-fishing is a quantitative and species-selective fishing technique (COWX & LAMARQUE 1990) .
The captured fish were determined on the spot, measured and weighed. Those individuals that could not be determined (primarily juveniles) were fixed in a 4% formalin solution and later examined under a stereomicroscope. In most cases the sampling unit of the "CPUE" (Catch Per Unit Effort) was determined by the number of individuals per ten minutes of fishing.
The fish ecological data from 1999 to 2000 as well as from 2003 to 2004 were processed, evaluated and analyzed with multivariate statistical methods.
The data collected formed the Access databases "Freudenau" (1999 ( ) and "FIDON" (2003 ( /2004 ) of the Institute for Hydrobiology and Aquatic Ecosystem Management. They were further subjected to bi-and multivariate analyses and their temporal course evaluated. The E-fishing data were used to obtain values for an efficient statistical evaluation with binary data, frequencies and "Catch Per Unit Effort" (CPUE). SPSS 16.0 was used for the bi-and multivariate analyses. Hierarchical cluster analyses were conducted. The Ward method was used as a cluster method and the squared euclidean distance was chosen as a measure of the standard interval. Discriminant analysis was used to check the clusters.
After the cluster analyses, the mean average values of the frequencies and binary data of the fish were compared with each other to visualize the arrangement of the fish species in the partial clusters
The formation of rankings enabled an optimal comparison, which was illustrated graphically with regard to the frequencies of the juvenile and adult fish. The rank variance analysis was carried out using the Friedman test; the coefficient of concordance was calculated with the Kendall-W test. Most fish were caught in the Transition Zone and Head of Reservoir (Fig. 2) , the fewest in the Free Flowing Stretches. After calculating the CPUE values of the guilds, the formation of the median confirmed a dominance of euryoecious species in the Impoundment and Transition Zone. The rheophilic and euryoecious species in Tailwater, Transition Zone and in the Free Flowing Stretches occurred in similar numbers. For the cluster analysis (Fig. 3) the pooled habitats were used as cases and the fish frequencies as variables. The cases are such that they enable the pooled habitats to be compared with the respective Danube mainstream section. The partial cluster 1 indicates connectivity between the habitats in the Impoundment, the Danube mainstream in the Impoundment and the habitats in the Transition Zone. A close relation is present between the Danube Transition Zone and the Danube Free Flowing Stretches in partial cluster 2. The third partial cluster demonstrates a connectivity between the habitats and the Danube mainstream in the Head of Reservoir as well the Tailwater.
RESULTS

From
The rankings (Tab. II) determine and illustrate the comparison of the frequencies of juvenile and adult fish. In Barbel, Barbus barbus (Linnaeus, 1758); Schraetzer, Gymnocephalus schraetser (Linnaeus, 1758); and Zingel, Zingel zingel (Linnaeus, 1766), clear divergences are evident.
DISCUSSION
Previous evaluation of the last years showed 62 species in the Austrian Danube (ZWEIMÜLLER et al. 2000) , where by 52 of those are autochthonous (SCHIEMER & WAIDBACHER 1998) . The Danube River is a migration pathway for Ponto-Caspian fauna as well as for neobiota from the Black Sea and therefore features a high biodiversity. In addition, some fish species, e.g. Danube Roach, Rutilus pigus virgo (Heckel, 1852); Zingel, Zingel zingel (Linnaeus 1766); or White Finned Gudgeon, Gobio albipinnatus Lukash, 1933 are endemic to the Danube river basin. Historical fish data show that the present fish spectrum corresponds to the original one for most of the Danube River (JUNGWIRTH 1975) .
The power plant construction and the habitat changes have apparently affected the biocenosis. The migration was stopped for species like the Sterlet, Acipenser ruthenus Linnaeus, 1758. Others like the Common Minnow, Phoxinus phoxinus (Linnaeus, 1758), and Volga Zander, Sander volgensis (Gmelin, 1788) now find appropriate framework conditions for reproduction. Anadromous species, such as Acipenseridae (real sturgeons), have disappeared due to structural obstacles (e.g. dam "Iron Gate") and overfishing in the Austrian Danube (JUNGWIRTH et al. 2003) . This pertains especially to the Beluga, Huso huso (Linnaeus, 1758), and Ship Sturgeon, Acipenser nudiventris Lovetzk, 1828.
The reduced flow velocity, altered sedimentation and dominance of ripraps promoted the successful settlement of stable populations of stagnophilic and of alien species. The abundant fish in the Transition Zone and Head of Reservoir can be explained by the better framework conditions with respect to food supply and reproduction spaces. The abiotic factors create excellent conditions (varying flow velocities) and structural variety for the fish biocenosis.
An analysis of the fish species and guilds shows that euryoecious types dominate the spectrum. The Impoundment contains a wide range (39) of fish species. The reduced flow velocity after the power plant construction shifted the rheophilic ichthyofauna to a stagnophilic and euryoecious guild membership. Currently, 33 of the 52 recorded species at the study site are found in the immediate Tailwater (without riparian forest). This may also reflect reduced predator pressure as well as compensation and spawn migration. The fewest species were found in the Free Flowing Stretches; they mainly represent rheophilic forms.
In principle, stagnophilic-euryoecious species dominate the Impoundment and the Transition Zone. The Head of Reservoir and the Free Flowing Stretches are preferred by rheophilic fish.
This study confirmed the acceptance of habitats by fish species. The statistical analyses, such as the cluster analyses with pooled habitats, demonstrated connectivity between the habitats and the Danube mainstream. The partial cluster 1 (Fig.  3) can be summarized by flow velocity and includes stagnophilic and euryoecious species. The connection in partial cluster 2 can be explained by migration of rheophilic species to the Transition Zone. The factors food, reproduction and flow velocity equally explain the third partial cluster.
At the present time the anthropogenically created habitats represent good replacements. Nevertheless, these habitats will never have the full quality of a natural, persistent aquatic ecosystem. This explains the great difference compared with the original spectrum of fish species, despite the high acceptance and functionality.
The construction of hydropower plants drastically changes the natural structure and in consequence impairs the fauna, flora and the hydrologic conditions. Anthropogenically created habitats are limited substitutes for natural environments. This calls for further examinations and a monitoring program to better describe and understand this aquatic ecosystem.
